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Internal hernia after gastrectomy is a rare complication. It can progress rapidly to vascular disturbance, necrosis,
and perforation, therefore early diagnosis and surgical treatment is essential. We present a case of internal hernia
following laparoscopic-assisted proximal gastrectomy with jejunal interposition reconstruction in a 68-year-old man,
who presented with acute abdominal pain and vomiting. Computed tomography showed a whirl sign, ascites, and
a closed-loop formation of the small intestine. We diagnosed an internal hernia and performed emergency surgery.
Laparotomy revealed chyle-like ascites and extensive small intestine with poor color. We recognized that about
20 cm of jejunum from the ligament of Treitz was strangulated behind the pedicle of the jejunum lifted during
laparoscopic-assisted proximal gastrectomy. We relieved the strangulation, whereupon the color of the strangulated
intestine was restored. Therefore, we did not perform intestinal resection and reconstruction. Finally, we fixed the
jejunal pedicle and mesentery of the transverse colon. We report this case as there are few reported cases of
internal hernia after laparoscopic-assisted proximal gastrectomy.
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Laparoscopic gastrectomy for gastric cancer is one of
the common treatments for patients with early gastric
cancer, not only in Asia but also in Western countries,
with numerous clinical series being reported [1–3]. In-
ternal hernia is a potential complication known to occur
after surgery, which can lead to closed-loop bowel ob-
struction. Patients with internal hernia may present with
nonspecific and intermittent abdominal pain, nausea,
vomiting, and abdominal distension.
One of the forms of internal hernia is Petersen’s her-
nia, which is an internal hernia that can occur through a
mesenteric defect caused by Roux-en Y anastomosis
(RY). Use of the RY reconstruction during distal and
total gastrectomy has been gradually increasing in recent* Correspondence: gxrrm911@ybb.ne.jp
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provided the original work is properly creditedyears, most likely to avoid anastomotic leakage and re-
flux inflammation [4, 5]. Furthermore, RY reconstruction
is often used following laparoscopic Roux-en-Y bypass
(RYGBP) which is the most commonly performed bariat-
ric surgery. However, it has been suggested that because
it induces fewer postoperative adhesions, the laparo-
scopic approach leads to an increased risk of internal
hernia. For several years, internal hernia has been recog-
nized as a potential surgical complication of RYGBP, with
an incidence of 5.0 to 9.0 % [6, 7]. We have performed je-
junal interposition (JI) for proximal gastrectomy in recent
years. As the reason, in several reconstruction methods in-
cluding JI, esophagogastrostomy (EG), jejunal pouch inter-
position (JPI), and double tract reconstruction (DT), we
consider considering that JI is the most physiological anas-
tomosis because of maintaining normal digestive function
and oncological radicality [8, 9]. Both RY reconstruction
and JI reconstruction lift the jejunum in a similar manner,article distributed under the terms of the Creative Commons Attribution License
hich permits unrestricted use, distribution, and reproduction in any medium,
.
Table 1 Laboratory data on admission
WBC 11480/μl Na 142 mEq/l
RBC 428 × 104/μl K 3.3 mEq/l
Hb 13.5 g/dl Cl 107 mEq/l
Hct 39.9 % Ca 9.9 mEq/l
Plt 29.3 × 104/μl Cr 0.68 mg/dl
BUN 24 mg/dl
AST 18 U/l
ALT 12 U/l PT 86 %
T-Bil 0.8 mg/dl PT-INR 1.07
D-Bil 0.1 mg/dl APTT 83.8 %
ALP 296 U/l
γ-GTP 19 U/l CEA 6.1 ng/dl
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similar level in both operations.
This case of internal hernia was formed by passing be-
hind the jejunal pedicle at the side of the laparoscopic-
assisted proximal gastrectomy (LAPG). There are few re-
ported cases of internal hernia after LAPG, so we report
this case as our experience with internal hernia since the
introduction of LAPG with retrocolic JI reconstruction.
Case presentation
A 68-year-old man presented with sudden abdominal
pain and vomiting. He had no other symptoms. HeFig. 1 Abdominal CT scan showing whirl sign (white arrows), ascites, and c
section; b coronal sectionunderwent LAPG for early gastric cancer 2 years earlier.
Laboratory test results were almost normal, including
those for tumor markers (i.e., carcinoembryonic antigen
(CEA), cancer antigen (CA) 19-9) (Table 1). Results of
computed tomography (CT) of the abdomen revealed a
beak sign, ascites, and a closed-loop formation of the
small intestine (Fig. 1). There was no evidence of distant
metastasis or intra-abdominal lymphadenopathy, and the
other organs appeared normal. We diagnosed internal
hernia and performed emergency surgery.
We performed laparotomy, whereupon we discovered
chyle-like ascites and extensive discoloration of the small
intestine. We recognized that about 20 cm of jejunum
from the ligament of Treitz was strangulated behind the
jejunal pedicle lifted following JI at LAPG (Figs. 2 and
3). The leading part contained about 30 cm of jejunum
including the jejunojejunostomy formed during the
LAPG. We relieved the strangulation; whereupon, the
color of the strangulated intestine was restored immedi-
ately, so intestinal resection and reconstruction were not
performed. Finally, we fixed the lifting jejunal pedicle and
mesentery of the transverse colon to prevent recurrence.
The postoperative progress was initially good, with the
patient starting to take a meal on the fourth postoperative
day. However, he gradually developed abdominal pain and
vomiting, which was managed with fasting and fluids. As
abdominal CT did not reveal the reason for obstruction,
we performed intestinal endoscopy. Although it passed
into the area surrounding the jejunojejunostomy, it was
very difficult to pass the flexure at this site. We considered
that improvement from continuing conservative treatment
was unlikely and so we re-operated on the 23rd postopera-
tive day. Laparotomy revealed that the 20 cm of jejunumlosed-loop formation of the small intestine (white arrowheads): a axial
Fig. 2 a Laparotomy showing chyle-like ascites and extensively damaged small intestine (white arrows). b About 20 cm of the jejunum from the
ligament of Treitz (white arrows) was strangulated behind the lifting jejunal pedicle (white arrowheads) of the jejunal interposition formed during
laparoscopic-assisted proximal gastrectomy
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omy, had adhered at the point of fixation of the lifted je-
junal pedicle and the mesentery of transverse colon. We
separated the adhesion of the jejunum and re-formed the
jejunojejunostomy. After reoperation, the patient recovered
uneventfully and was discharged from hospital on the 13th
day post-secondary surgery.Fig. 3 Schema showing detailed findings of the internal hernia in
this caseDiscussion
Laparoscopic surgery is generally associated with several
advantages over the open approach to the same surgery,
including reduction in postoperative pain and earlier
resumption of normal activities. Several randomized
controlled studies of laparoscopic-assisted distal gastrec-
tomy (LADG) show further benefits including reduced
bleeding and improved quality of life when compared
with a traditional open distal gastrectomy [2, 10, 11]. In
patients with gastric cancer who have undergone LADG
with RY reconstruction, there exists Petersen’s defect,
which is the space between the Roux limb and the trans-
verse mesentery. Thus, there is an increased probability
of internal hernia after LADG with RY reconstruction
[12]. In Japan, Billroth-I reconstruction has been trad-
itionally performed after LADG [12, 13]. Therefore, the
incidence of internal hernia after LADG in Japan is ex-
tremely low.
However, there are several reconstruction methods for
proximal gastrectomy, such as JI, EG, JPI, and DT. In
our institute, we have performed JI reconstruction fol-
lowing LAPG with a retrocolic approach for a long time.
For the surgical procedure of LAPG, the stomach was al-
most half transected. After the jejunum was divided
about 20 cm from the ligament of Treitz, the distal je-
junum was placed posterior to the transverse colon. An
end-to-side anastomosis was performed by using one
25-mm circular stapler for the esophagojejunostomy,
and one 60-mm linear stapler was used for the jejunal
stamp. We designed the length of free jejunum to be
about 12 cm; an end-to-end anastomosis was performed
for gastrojejunostomy. Finally, a side-to-side jejunojeju-
nostomy was performed. We consider JI reconstruction
to be the most physiological anastomosis, because the
distal stomach remains to maintain normal digestive
function, and the JI reconstruction has a similar role to
the cardiac sphincter in reducing gastroesophageal reflux
Hirashima et al. Surgical Case Reports  (2015) 1:49 Page 4 of 4inflammation [8, 9]. JI reconstruction is also similar to
RY reconstruction in that a short length of jejunum is
lifted while keeping blood circulation via a retrocolic
approach through the transverse mesentery. As in RY re-
construction, the jejunal pedicle is lifted through the
transverse mesentery. Therefore, there is also the possi-
bility of internal hernia after LAPG with JI reconstruc-
tion. We should verify and close the gap between the
transverse mesentery and jejunal pedicle lifted during
LAPG to prevent internal hernia.
Conclusions
We experienced a case that was diagnosed as internal
hernia after LAPG with JI reconstruction for gastric can-
cer. Internal hernia is a rare complication which, how-
ever, needs to be diagnosed quickly and treated with
emergency surgery.
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